Metabolism of 2,6-dinitro[3-3H]toluene by human and rat liver microsomal and cytosolic fractions.
1. 2,6-Dinitrotoluene (2,6-DNT) metabolism by human liver and male Fischer F344 rat liver subcellular fractions under aerobic (100% oxygen) and anaerobic (100% nitrogen) incubation conditions was examined. Under aerobic conditions the major 2,6-DNT metabolite formed by hepatic microsomes was 2,6-dinitrobenzyl alcohol (2,6-DNBalc); under anaerobic conditions 2-amino-6-nitrotoluene (2Am6NT) was the major metabolite. 2. Rates of 2,6-DNBalc formation by human and rat liver microsomes under aerobic conditions were 247 and 132 pmol/min per mg protein, respectively. Rates of 2Am6NT formation by human and rat liver microsomes under anaerobic conditions were 292 and 285 pmol/min per mg protein, respectively. Anaerobic reduction of 2,6-DNT to 2Am6NT by rat and human liver microsomes was inhibited by carbon monoxide and metyrapone, which indicates that microsomal metabolism of 2,6-DNT to 2Am6NT is mediated by cytochrome P-450. 3. Liver cytosolic fractions also metabolized 2,6-DNT to 2Am6NT under anaerobic conditions. Formation of 2Am6NT by human and rat liver cytosols was supported by hypoxanthine, NADPH and NADH. Allopurinol inhibited the hypoxanthine-supported anaerobic metabolism of 2,6-DNT by rat, but not human, liver cytosol. Dicumarol inhibited the NADPH-supported anaerobic metabolism of 2,6-DNT by human, but not rat, liver cytosol. These results indicate that xanthine oxidase contributes to the hypoxanthine-supported anaerobic metabolism of 2,6-DNT by human liver cytosol.